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Machta (this volume, Chapter 3, Section 3.6) employs a carbon-cycle
model to consider C02 from deforestation as a possible real and
important source of atmospheric C02. If somereasonable amounts of
future CO2 from deforestation are added to C02 from future fossil
fuel combustion, the error that would be introduced by the omission of
the future deforestation C02 would be small in the year 2100 assum-
ing, say, a 2% per year growth rate in fossil fuel C02 after 1980.
To give an extreme example, oxidizing 300 Gt of C,Aor about half the
terrestrial biota, would result in an increase oiTperhaps 75 ppmv in a
predicted value of about 1,000 ppmv in the year 2100 or about 12% of
the total increase. If the rate of emissions from fossil fuels is
slower, then biotic emissions could account for a somewhat more sig-
nificant share of overall increase.

Nordhaus and Yohe have also made extremely tentative estimates of
the effect of energy-sector policies designed to reduce the burning of
fossil fuels, in particular the imposition of fossil fuel taxes, set
for illustrative purposes at $10 per ton of coal equivalent. The taxes
lower emissions noticeably during the period in which they are in place,
but their effect on concentrations at the end of the twenty-first
century is small. These examples suggest that use of carbon dioxide
taxes (or their regulatory equivalents) will have to be very forceful
to have a marked effect on carbon dioxide concentrations.

A review of several studies (Chapter 2, Section 2.4), all quite
tentative, shows that if fossil fuel growth rates are 1 or 2%/yr and
concentrations of 400-450 ppm are judged acceptable, there is little
urgency for reductions in C02 emissions below an uncontrolled path
before A.D. 1990. The review suggests that if a limit in the vicinity
of 450-500 ppm is desirable steps to reduce emissions below an uncon-
trolled path would need to be initiated around A.D. 2000.

Along with considering the climatic implications of increased C02,
it is important also to take into account other possible man-made
changes in atmospheric composition (see Machta, this volume, Chapter 4,
Section 4.3). Reliable measurements have now shown that background
concentrations of several radiatively active gases besides C02 have
increased worldwide in the 1970s. These include the chlorofluorocarbons
CF2C12 and CPC13, N20 (nitrous oxide), CH4 (methane), and
ozone (in the troposphere). Since these gases also absorb and emit
thermal radiation, their effects on climate may add to those of C02.

Chlorofluorocarbons. This class of gases originates from industrial
activities and has been emitted to the atmosphere during the past 50
years. These gases are increasing in the atmosphere approximately as
expected from their growth in emissions. CFC-11, CFC-12, and CFC-22,
the three most abundant ones, all have long residence times in the air
(tens of years) so that they can accumulate. Both the sources and sinks
of the chlorofluorocarbons are believed to be known. The emissions
from industrial production and products (such as aerosol propellants)
represent the only source of any consequence. Photochemical destruc-
tion, mainly in the stratosphere, and very slow uptake by the oceans
are the only known significant sinks. Theoretically, chlorofluorocar-
bons are implicated as potential destroyers of stratospheric ozone, the
destruction of which in turn could result in damage to human health and